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Application/ContrbI Number: 10/676,229 
Aft Unit: 2853 

DETAILED ACTION 
Specification 

1 . The disclosure is objected to because of the following informalities: 

• Ink jet printing head 10 not listed in figures (Paragraph [0038]); 

• Nozzles 24-3 and 24-4 not listed in Figures 2 through 6 (Paragraph 
[0040]) 

• Nozzle 24 not listed in Figures 8A and 8B (Paragraph [0058]) 

• Manifold chambers 26a-26h not listed in figures (Paragraph [0062]). 
Appropriate correction is required. 

Ciaim Rejections • 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1, 2, 3, 4, 5, 6, 8, 9, 10, 11, 12, 14, 15, 17, 18 are rejected under 35 
U.S.C. 102(b) as being anticipated by Takeuchi et al. (European Patent No. 0 600 743 
A2). 

In regard to: 

Claim 1: 

Takeuchi et al. teaches an inkjet printing head comprising a cavity unit 
and an actuator (54, Fig. 1) which are superposed on each other, wherein said 
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cavity unit is a laminar structure including a plurality of plates superposed on 
each other in a vertical direction of said cavity unit (refer to column 7 lines 15-33), 
and has (a) a plurality of nozzles (64, Fig. 1) which are open in a surface thereof 
that is to be opposed to a print media and which are arranged in at least one row 
(64, Fig. 3), (b) a plurality of pressure chambers (56, Fig. 1) which are arranged 
in a direction of said at least one row of said nozzles, (c) a plurality of 
communication passages (86, 66, and 67, Fig. 1) for communication between the 
respective pressure chambers and the respective nozzles, and (d) a manifold 
portion (52, Fig. 1) which stores an ink supplied from an ink supply source (72, 
Fig. 1) and re-fills the pressure chambers (refer to column 6 lines 57-58 to 
column 7 line 1), wherein said actuator has a plurality of active portions which 
correspond to said pressure chambers (refer to column 7 lines 24-33), 
respectively, and which are selectively operable to eject the ink from the 
corresponding nozzles, wherein said pressure chambers are arranged with a first 
spacing pitch between each adjacent pair of said pressure chambers (the 
distance between pressure chambers 56 in Fig. 2), except at least one adjacent 
pair of said pressure chambers which are spaced apart from each other by a 
second spacing pitch that is larger than said first spacing pitch (distance between 
the first column of pressure chambers 56 and the second column of pressure 
chambers 56, Fig. 9), and wherein each of said communication passages 
includes at least one horizontally extending portion (72, Fig. 1) which extends in 
parallel with a horizontal direction of said cavity unit. 
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Claim 2: 

Takeuchi et al. teaches an inkjet printing head wherein said actuator 
includes of a plurality of mutually independent actuator units (90, Fig. 3) which 
are disposed such that end faces of each of at least one adjacent pair of said 
actuator units (90, Fig. 3) are opposed to each other in said direction of said at 
least one row of said nozzles (64, Fig. 3), each of said actuator units having a 
length covering a predetermined number of said pressure chambers (28, Fig. 6) 
which are arranged in said direction of said at least one row of said nozzles (2, 
Fig. 6), and wherein said end faces of each of said at least one adjacent pair of 
said actuator units are located between a corresponding one of said at least one 
adjacent pair of said pressure chambers which are spaced apart from each other 
by said second spacing pitch (distance between the first column of pressure 
chambers 56 and the second column of pressure chambers 56, Fig. 9). 

Claim 3: 

Takeuchi et al. teaches an inkjet printing head wherein each of said 
communication passages consists of said at least one horizontally extending 
portion (72, Fig. 1) and at least on vertically extending portion (66 and 67, Fig. 1) 
which extends in parallel with said vertical direction of said cavity unit (84 and 52, 
Fig. 1). 
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Claim 4: 

Takeuchi et al. teaches an inkjet printing head wherein each of said at 
least one horizontally extending portion (72, Fig. 1) is provided by a horizontally 
extending recess (80, Fig. 1) which is formed in a recess-defining plate (78, Fig. 

1) that is one of said plates and which extends in a direction parallel to said 
recess-defining plate. 

Claim 5: 

Takeuchi et al. teaches an inkjet printing head wherein each of said 
pressure chambers (56, Fig. 2) is elongated in a direction perpendicular to said 
direction of said at least one row of said nozzles (64, Fig. 2) and is held in 
communication at a longitudinal end portion (edges of pressure chamber 56, Fig. 

2) ) thereof with corresponding one of said communication passages, and 
wherein said horizontally extending recess (80, Fig. 1) has opposite end portions, 
one of which is aligned with said longitudinal end portion of a corresponding one 
of said pressure chambers (56, Fig. 1 ; end closest to numeral 87) in said vertical 
direction of said cavity unit, and the other of which is aligned with a 
corresponding one of said nozzles (64, Fig. 1; end closest to numeral 86) in said 



vertical direction. 




Application/Control Number: 10/676,229 
Art Unit: 2853 



Page 6 



Claim 6: 

Takeuchi et al. teaches an inkjet printing head wherein said pressure 
chambers include first and second pressure chambers which are alternately 
arranged in said direction of said at least one row of said nozzles (first pressure 
chambers 56 located to left, second pressure chambers 56, located to right of 
Fig. 9), wherein said communication passages include first and second 
communication passages which are alternately arranged in said direction of said 
at least one row of said nozzles (86 and 87 on first and second pressure 
chambers located in Fig. 9), and which communicated with said first and second 
pressure chambers, respectively, and wherein said recess providing each of said 
at least one horizontally extending portion (80, Fig. 9) of each of said first 
communication passages is formed in one of opposite surfaces of said recess- 
defining plate (78, Fig. 1), while said recess providing each of said at least one 
horizontally extending portion of each of said second communication passage is 
formed in the other of said opposite surfaces of said recess-defining plate (refer 
to column 14 lines 51-58 to column 15 lines 1-3). 

Claim 8: 

Takeuchi et al. teaches an inkjet printing head wherein said horizontally 
extending recess (80, Fig. 1) is formed in one of opposite surfaces of said 
recess-defining plate (78, Fig. 1) that is closer to said pressure chamber (56, Fig. 
1). 
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Claim 9: 

Takeuchi et al. teaches an inkjet printing head wherein said plurality of 
mutually independent actuator units include two actuator units as said each of 
said at least one adjacent pair of said actuator units (located on top of pressure 
chambers 56, Fig. 10; piezoelectric element [actuator] not shown), wherein said 
plurality of pressure chambers include two groups of pressure chambers (56, Fig. 
10) which correspond to said two actuator units, respectively, wherein said 
communication passages include two groups of communication passages which 
are hid in communication with said two groups of pressure chambers, 
respectively, and wherein the communication passages of one of said two groups 
and the communication passages of the other of said two groups are formed 
symmetrically with each other with respect to a plane which is parallel to said 
vertical direction and which is perpendicular to said direction of said at least one 
row of said nozzles. 

Claim 10: 

Takeuchi et al. teaches an inkjet printing head wherein said pressure 
chambers (56, Fig. 1) are formed in a pressure chamber defining plate (82, Fig. 

1) which is one of said plates and which is contiguous to said recess-defining 
plate(78. Fig. 1). 
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Claim 11: 

Takeuchi et al. teaches a printing head wherein said pressure chambers 
(56, Fig. 1) are formed in a pressure chamber defining plate (82, Fig. 1) which is 
one of said plates, and wherein said recess defining plate (78, Fig. 1) is 
interposed between said pressure chamber defining plate and at least one of 
said plates in which said manifold portion is formed (60, Fig. 1; orifice plate 60 is 
part of ink nozzle member 52). 

Claim 12: 

Takeuchi et al. teaches an inkjet printing head wherein said nozzles (64, 
Fig. 3) arranged in each of said at least one row are spaced apart from each 
other by said first spacing pitch, (refer to column 15 lines 3-7). 

Claim 14: 

Takeuchi et al. teaches an ink jet printing head wherein each of said at 
least one horizontally extending portion (72, Fig. 1) extends in a direction inclined 
with respect to said direction of at least one row of nozzles (64, Fig. 1). 

Claim 15: 

Takeuchi et al. teaches an ink jet printing head wherein one of said 
opposite end portions of said horizontally extending recess (80, Fig. 8a) is larger 
in area than the other (end closest to label 86 noticeably larger than end closest 
to label as 87). 
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Claim 18: 

Takeuchi et al. teaches an inkjet printing head wherein said pressure 
chambers are arranged in two rows in a zigzag pattern (56, Fig. 9) (refer to 
column 14 lines 49-51), wherein said nozzles (located in slit 80 but not shown in 
Fig. 9) are arranged in two rows in a zigzag pattern which are located between 
said two rows of said pressure chambers, and wherein said communication 
passages are arranged in two rows in a zigzag pattern each of which is located 
between a corresponding one of said two rows of said nozzles and a 
corresponding one of said two rows of said pressure chambers. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, If the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takeuchi et al. (European Patent No. 0 600 743 A2) in view of Takagi (Pub. No. 
2002/0024567). 

The device of Takeuchi et al. DIFFERS from claim 17 in that it fails to 
teach an ink jet printing head wherein said actuator includes a first piezoelectric 




Application/Control Number: 10/676,229 
Art Unit: 2853 



Page 10 



sheet formed with individual electrodes and a second piezoelectric sheet formed 
with a common electrode, said first and second piezoelectric sheets being 
superposed on each other, and wherein said active portions are defined between 
said individual electrodes and said common electrodes. 

However, Takagi teaches an inkjet printing head wherein said actuator 
(20, Fig. 5) includes a first piezoelectric sheet (22, Fig. 5) formed with individual 
electrodes (30, Fig. 5) and a second piezoelectric sheet (21a, 21b, 21c, 21d, 21e, 
21 f, and 21 g. Fig. 5) formed with a common electrode (27, Fig. 5), said first and 
second piezoelectric sheets being superposed on each other, and wherein said 
active portions are defined between said individual electrodes and said common 
electrodes (refer to column 4 paragraphs [0058]-[0061]). 

Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to modify the device of Takeuchi et al. to 
include a first and second piezoelectric sheet formed with individual electrodes 
and common electrodes as taught by Takagi for the purpose of vertically aligning 
and electrically connecting the electrodes. 
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Allowable Subject Matter 

6. Claims 7, 13, and 16 objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: 

The primary reason for the allowance of claims 7, 13, and 16 is the inclusion of 
the limitations of: 

Claim 7: 

An ink-jet printing head wherein said recess providing each of said at least 
one horizontally extending portion of each of said first communication passages 
has a first depth value, while said recess providing each of said at least one 
horizontally extending portion of each of said second communication passages 
has a second depth value, and wherein a sum of said first depth value and said 
second depth value is smaller than a thickness value of said recess-defining 
plate. 

Claim 13: 

An ink-jet printing head wherein said nozzles are arranged in four rows, 
and wherein said active portions of said actuators are arranged in four rows each 
of which is parallel to a corresponding one of said four rows of said nozzles. 
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Claim 16: 

An ink-jet printing head wherein said first and second communication 
passages which are adjacent to each other overlap partially in a plan view of said 
cavity unit. 

It is these limitations found in each of the claims, as they are claimed in the 
combination, that has not been found, taught or suggested by the prior art of record 
which makes these claims allowable over the prior art. 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rachel Dicht whose telephone number is 571-272-8544 
The examiner can normally be reached on 7:00 am - 3:30 pm Monday through Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Stephen Meier can be reached on 571-272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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